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10 BACKGROUND OF THE INVENTION 

This invention generally relates to methods and apparatus for testing optical 
systems and particularly to devices and techniques for the automated measurement of a 
variety of parameters of optical surfaces and/or elements including radii of curvature, 
surface shape, thickness, power, focal length, wavefront, topography, and aberrations. 

15 Throughout the process for fabricating optical systems or components, it is 

frequently necessary to determine if, and how well, optical surfaces or elements 
conform to their designers stated requirements. Not only does the performance of 
optical systems in final form need to be verified, but various parameters of their 
components need to undergo intermediate testing for conformance with their 

20 specifications prior to final assembly as a system. Indeed, even the tools of fabrication, 
especially molds for the formation of plastic or glass lens elements, need to be tested 
for compliance with design specifications. Some of the most frequently encountered 
measurements that need to be made are radius of curvature of surfaces in either convex 
or concave form, surface topography, thickness, power, and various focal lengths. 

25 Classically, radius of curvature is measured through the use of a hand-held 

instrument called a spherometer, which measures the sagittal height (sag) of the surface 
over a known diameter and then displays the radius of curvature on a dial or other 
visual display after an internal calculation that relates radius to sag height and the 
known diameter. However, the accuracy of such devices are prone to relatively large 

30 errors because sag heights are usually small dimensions that are difficult to accurately 
measure mechanically. 
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